Flow cytometry assay for intracellular detection of Infectious Pancreatic Necrosis virus (IPNV) in Atlantic salmon (Salmo salar L.) leucocytes.
Infectious Pancreatic Necrosis virus (IPNV) is traditionally detected in adherent leucocytes using immunofluorescence labelled specific antibodies, PCR or by further cultivation of infected cell material in cell lines. We present a flow cytometry (FCM) assay for detection of intracellular IPNV in salmon leucocytes, where each single cell is analysed for presence of virus. The method is established using in vitro challenge of salmon leucocytes and CHSE-214 cells. For detection of intracellular virus antigen the Cytofix/Cytoperm kit from BD is optimal compared with paraformaldehyde or acetone/methanol for cell permeabilisation. This is combined with labelling procedures allowing both internal virus antigen labelling and external antibody labelling of cell markers to identify B-cells and neutrophils. The secondary antibodies were Alexa Fluor 647 for the internal labelling and RPE for the external labelling of bound cell subtype specific antibodies. The presences of virus within cells are also demonstrated by confocal and light microscopy of infected cells. IPNV is successfully detected in blood and head kidney leucocyte samples. IPNV is found both in B-cells and neutrophils as well as in other types of leucocytes that could not be identified due to lack of cell-specific antibodies. Serial samples from cultivation of in vitro infected leucocytes and CHSE-214 cells analysed by flow cytometry showed that number of infected cells increased with increasing number of days. The flow cytometry protocol for detection of intracellular IPNV is verified using CHSE-214 cells persistently infected with IPNV. These analyses are compared with virus titre and virus infected naive CHSE-214 cells. The detection of IPNV in persistently infected cells indicates that carrier fish can be analysed, as such cells are considered to have virus titres similar to carriers.